Effect of exposure concentration on the disposition of inhaled butoxyethanol by F344 rats.
The glycol ethers are a class of solvents widely used due to their range of vapor pressures and miscibility in aqueous and organic media. Butoxyethanol (BE) causes anemia and lowered hematocrits in rats due to direct hemolysis of red blood cells. Exposure to BE is most likely to occur by dermal contact or by inhalation. In this paper, we report the uptake, metabolism, and excretion of BE following 6-hr exposure at different inhaled concentrations. The uptake and metabolism of BE were essentially linear up to 438 ppm. The majority of the inhaled butoxy-[14C]ethanol was eliminated in the urine with butoxyacetic acid (BAA) being the major urinary metabolite, accompanied by lesser amounts of ethylene glycol and BE glucuronide. A small proportion (5-8%) of the retained BE was exhaled as 14CO2. Most (greater than 80%) of the [14C]BE-derived material in blood was in the plasma. BAA was the major metabolite of BE in plasma. Ratios of ethylene glycol to BAA in plasma were higher than those in urine. The BE-derived 14C in plasma rapidly became associated with the acid-precipitable (protein) fraction, probably due to binding of metabolites to proteins or incorporation of the BE metabolites into the carbon pool. These results indicate that, in rats, overall metabolism of BE to BAA, the hemolytic metabolite, was linearly related to the exposure concentration up to a concentration that caused severe toxicity (438 ppm). Assuming that the toxicity of inhaled BE is directly proportional to the formation of BAA, the toxicity of inhaled BE can be expected to be linearly related to the exposure concentration up to exposure concentrations that cause mortality.